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Abstract

AIM: To investigate relationships among STAT1,
Caspase-7 and p21"* in gastric adenocarcinoma
tissue and gastric adenocarcinoma cell SGC7901,
and to shed light on features of IFN-y-STAT1
pathway in gastric adenocarcinoma.

METHODS: Gastric adenocarcinoma tissue
was tested by immunohistochemical method.
SGC7901 cell was treated with IFN-y and STAT1
antisense oligonucleotides, and mRNA and
protein expression was detected using RT-PCR,
immunocytochemistry and image analysis meth-
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ods. Apoptosis was determined by Hoechest
33258.

RESULTS: Caspase-7 was positive correlation
with STAT1 and p21™* (r = 0.32, 0.22, both P <
0.05) in gastric adenocarcinoma tissue. IFN-y
promoted mRNA and protein expression of
STAT1, Caspase-7 and p21"* was up-regulated
in SGC7901 cell (P < 0.05). After treatment
with IFN-y along with varied concentrations of
STAT1 antisense oligonucleotides, significantly
lower STAT1 mRNA and protein expression
was observed than IFN-y used alone in SGC7901
cells, which showed a concentration-dependent
manner (P < 0.05); significantly lower Caspase-7
and P21"* protein expression was observed than
IFN-y used alone in SGC7901 cell in a concen-
tration-dependent manner (P < 0.05). However,
mRNA expression of Caspase-7 was down-reg-
ulated first and then up-regulated, while mRNA
expression of p21"* was up-regulated first and
then down-regulated.

CONCLUSION: There is a IFN-y-STAT1 path-
way in gastric adenocarcinoma tissue and
SGC7901 cell line. IFN-y-STAT1 could up-
regulate the expression of Caspase-7 and p21"*
in gastric adenocarcinoma, but could not induce
apoptosis. The downstream molecular of IFN-y-
STAT1 pathway has different expression fea-
tures in mRNA and protein expression level in
gastric adenocarcinoma.
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T8 e 2 L 3 TR N B PR S8 A
S 201 A LR S AT 5 S s T g A0 1
ToRBHRS, A5 5 3 3 P RNE AL F 1 (signal
transducer and activator of transcription 1, STAT1)
TR FREYAFN-y) 5 5L S EE h K E 2 1,
ATPEHEI R AN PR T TFN-y 2 TR T &b
FIE—F B3, FEPTRIRE, 40 AR Y LA i i
TR S O R LA E AR TS TFN-y
FELE T S Tak i A2 BRI (anus protein
tyrosine kinase, JAK)252 AR 45 5, 2 1ESTAT1 2
Y 701 M S 72747 s B R AL I AL S TAT 1 [7] Y5
AL, STATIRIUE R IA, W5 HAY
GAS(gamma activated sequence)%5 141 5 81 7
B\ Gl R SR AR FH Y. LR T T,
BT K1) 5 BT T R A S TAT L] {2 kp27™
Caspase-72: & AW 58 0038 1o 46 1

Caspase-7THp2/" 75 B 41 L34 il 2 1) 3£
IERR, MATFN-yA G =35> K22 4k
AR AR P T4 28, 4R 8 i IFN=y-STAT 1) 1
TH R (R S DA R AR B i T R AR (R R 2 AE .

1 RIASEA

1.1 A4 AR TE DK 27 Bt 8 B2 i 1989-20034F
g B E T ARV BRAR A 102451, Jir A 9o 19 A iy
BIRBAT IR M7 B4 RS GC-7901, 1
100 g/L/NE L5 (Gibeol)IFRMPI 16405555
F(Gibeol), H T-37°C, 50 mL/L CO,({&F4> 5011
FEFRAA R R, 2-3 Al 1K, $USTAT1 mAb(P84/
P91, C-136, Santa Cruz/ i /= i) £ b 5
2w, BPH A BT A Caspase-7 mAb(7CSPOI,
NeoMark2 7= &), B AL BT Ap21™'
mAb(F-5, sc-6246, Santa Cruz/ il 7= fif ) FlISPi
FH ZR A D7) 5 250 D) A ML ) 8 ]

1.2 77

1.2.1 ASON® 2 F AR a4 2 ffH1000
1U/mL IFN-y"*(102CY27, PEPROTECH EC)%}
WAL FEAN 0.5, 3M124 h. [ CEAZAT R M 51
¥4 B 26 M AR BARA BR A WA R, A8 B
&7 I8 R & Transfectin(TianGENE)#E 746 4. &
SCSERZ R ¥ 7P 1 e v DL S 2 1) A7 FH AR 4
EVR R INSCHR, STAT1R USEA%HFR(ASON)S'-
CCACTGAGACATCCTG CCACC-3', #4600
nmol/LA1800 nmol/LIKHJE#4 YL W STATI
ASON51000 TU/L TFN-yBEA AL ERAH 124 h; 41
0 P 2 G e d i B ] 44, I SUBEAR T IR :
NEARZI AL ¢ 2-3.

1.2.2 RT-PCR#& M & B 54: HTRIzol
(Invitrogen)$2HUS RNA, FF i 4l B Ik B 245 4%
PRI 2 A 32, A yg0050 8 1.8-2.0. 4% 4% R T-
PCRIA 7 i (TaKaRa) it I 15 B /EEATRT-PCR.
i Primer 5.05 9 v 5450 ALV STAT
Caspase-7. p21™*"Fip-actin(f)_EJ Al 519
(£1). HHI51% 5B-actinfl — 4 VA 3EHTPCR.
PCR/™WIZE1.5 o/ LIV B NG W Bk I ek Az i, A8
HiBiostep Photoimpactik 4 #1420 H 1 3E A
L B-acting&alf (R3O B2, VM 2 1) LU A,
HEAT AR S

1.2.3 SR MBNT. LEmieiLs R B
A AFHIDABS S, STAT1 LU 41 2L 40 Jifa J5i Al
/B AN A% ) AR AR N B YE. Caspase-7TH1
P21 I AL AN 5T Py A SRR N P
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S519 L TS KE(bp)
STAT1 5'-CATGCGGTTGAACCCTACA-3"  b'-TTCTACAGAGCCCACTATCC-3' 342
Caspase—-7 5'-ATTTGACAGCCCACTTTAGG-3' b5'-GCATGATTTCCAGGTCTTTT-3' 297
P27 5'-GCGACTGTGATGCGCTAATGG-3' 5'-TAGAAATCTGTCATGCTGGTCTGC-3' 358
B-actin 1 5'-TGCTGTCCCTCTACGCCTCT-3' 5'-GCTTCTCCTTGATGTCGC-3' 234

PO FRAT R Fi B ] P SR R AT S A
thEEgeta g I, 2 BGCRAE, THMOTICE 5
BT R G LA O G B
1.2.4 Hoechest33254 &.4&m 4 L8 —: LW 5
PER UL 41 Iy JF: i %€ ), Hoechest33258
J% & 15 min, 0.01 mol/L PBS¥ES minX 17X, /K
WEPEE A, 9 BB SR A 6 T O,
Hoechest33258 Ju bkl S HLWE (198, mifiBe M
2, TGN WS (S A, SR R TR T
MM, B BRI . b A%
SACRERAE . BT 10004 20 A 3847 0 T 40 i
AL

Grit A3 A B 4 SPSS12.048 124 4k
AL B, FH5C R 2 T K Spearman&5E 4 AH 5
O3, B ARG B I R 5 2 AT P<0.05
EEN -

2 BR

2.1 ARBUR P A iArag4a £ STATI,
p21"" 5 Caspase-7 £ IR (r = 0.32, 0.22, P
=0.001, 0.02). STAT15p27/™" (@ = 0.03, P =
0.75).

2.2 IFN-y&F 5 &3 A B A& QKT &
iR T AL RT-PCRES A s IFN-yfIlISGC7901
40)110.5. 3M124 hJ5STATI1. Caspase-7Hlp2/™*"
mRNARIE BTG BT R&EA I TIFN-y
Qb FE24 hivf = Rk 5 IA B (P<0.05, E1A).
G g3 AN AL 45 R R IFN-y Il S G 790141
Hi24 hig 5 x4 b, STATIRAXRZEHE k-
(P = 0.04); Caspase-75p2/" {1k B AL
FRAAHR_ETHEIP=0.03, K 1C).

2.3 IFN-yBA-STAT1 ASONZ#2 5 &35 47 4 B
BB G KT o ki T RT-PCREE o il
FHIFN-y4b B [R]BF, 487 FH STAT1 e SCSEA% T 12
600 nmol/LF1800 nmol/L¥K FZHIHISTAT1 X,
SIFN-y4l Lb#¢, TFN-y+600 nmol/LZ{STAT1(P =
0.008)FICaspase-7(P = 0.0002)7% 1% 5 i % FE1IK,
p2IMERIE R BETEP = 0.002); SR
EL#E, STAT1(P = 0.003). Caspase-7(P = 0.0005)
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Hip2 (P = 0.006)F ik & T+ (] 1B). HIFN- ¥
2 LL#, IFN-y+800 nmol/LAISTAT1 (P = 0.002)
Feik i B3 P, 11 Caspase-7(P = 0.2)Fp21™(P
= 0.8) L E AN, SR LE, STATIRIE
B R FE NP = 0.9), Caspase-7(P = 0.0005)F1
p21"(P = 0.006)% 35 BT (K 1B). IFN-y+600
nmol/L4] FITEN-y+800 nmol/LIISTAT1(P =
0.005). Caspase-7(P<0.0001)Fp27™(P = 0.03)
FIRA BV (KIB).

G P AN AL 2 45 B o A TFN-y Ak 22
IR, A FHSTAT1 R LS TTR600 nmol/L
1800 nmol/Lik EHIHISTAT1 KX, SIFN-y4l
L%, TFN-y+600 nmol/LZLSTATI(P = 0.28).
Caspase-7(P = 0.18)Fp2/™*(P = 0.52)F% ik &=L
WM R, SR, STATI(P = 0.18)
Fik 8L W FEAA, Caspase-7(P = 0.001)F1
P21 (P = 0.002)FIE =T R (K 1C). HTFN-y4l
L%, IFN-y+800 nmol/LA4ISTATI(P = 0.01).
Caspase-7(P = 0.03)Fp2/™(P = 0.03)3F ik 7 I %
BRI, SR AL B4 LL s, STAT1(P = 0.2), Caspase-
7P = 0.4)Fp21™(P = 0.5)FiE &I B E (K
1C). IFN-y+600 nmol/L4IFIIFN-y+800 nmol/L
[AISTATI1(P = 0.04). Caspase-7(P<0.0001)F!1
P21 (P =0.005)F kG BEMEZEREILC).

2.4 mfR A T #) T AL Hoechest33258 Y4 {f 4 L i
7N, SGC7901 B A M/ R A4 . TFN-y b3
41, IFN-y+STAT1 )% IR FFR600 nmol/L41
IFN-y+STAT1 Jx 5% #2800 nmol/LAL, 1=
4l H £ E 1 AR 1k(P>0.05).

3 e

B R A BRER O IR R, e 3R iR
WIPE MR . —, —&RINZ Wit i
A, A R E R I RS TR i AR B R
BRI, (555 F R TG F(signal
transducer and activator of transcription, STAT)
FIEEDUFESTATI(aFIB)s 2. 3. 3B 4.
5. 6MILIES TATH H[END-STAT (mrl)] %584 ik
B, STATUZ ISR I L EE R b3, ATt I 4 i

JAK2-STAT1 %
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T#ATAEA
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HwTRE—F
7 & %A A A
Pk, AR
BT R A
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STATI: T4 Jak 2%, (UMURFISTATIOR IR K08, i & o2l
Y -DiE N N N N o
Slas b se ARG GEHEA R L R R, T (R4 8 03}

AT BRI . (STATI % LA RCaspase-3. 7 02
% AE W T) A& B, NN NN N waf 0.1
b e, degh. KOE, BRI T, 3)STATU #kp2 /™3 0 ‘
B TRk SR SR T FCDRALE & S A Nomal 0.5h  3h  24h
FERAF, BN e e o 19] B 30T
SRS -3 I /) I ik e R B o (1R 708 I = 25t
=R, A S TATLIL = RSB BR SuBe>. 1 20) o Gopose
Beppu ef a5t 3L, IEN-yiT (it piianie & 0 | -t
A .
AMK-1HIGCTMPSTATI({ET)FINF-xBA & 05 fib@
PTFL B, MIEN IR RACsA, 0 20
HINF BT ) I T, 960 9 G080, 4 N 0D 0D I8
fEFISTATUR B HRIMFISTAT LR R, B L 00 oo
RE VIR COR A SO F W, IESKIFNy g8 00008 e
HAIAK-STAT AR BT {ASTATI/E 2 0.0006 = - Caspase 7
. . N . 2] . _‘__pZIWAF
P e AR T o3RS, AR ML SCRR R, 7 00004
AWFFUAENAR AL R BISTAT1 S EFg.gggi
Caspase-71EAMIZK, p27"* 5 Caspase-71EA . & o
B N Nomal  IFN-/1000 IFN+1000+ IFN-1000+
7N N B S TAT LA FIAL AT i 5 FoAth i e STATL600  STAT1 800
. Y- EE";E- > #/]I
S DAL, B R AT ARS GCTO0 L Lt 1 BEESGC7901MIBAIFN—y IR STATI ASONRMES &

F¥. SGCT901 42 198 1AF H V7 ) — A W Ja bk (2 4 2
B AN R, %40 M R A TR

AHEFTIE I A T N-y AL BR 40 5, STATI
EmRNARIE /K (0 3R 05 S W 2 T, 1
2 ] IHE FTEN-y FISTAT1 [ LA IR 1E 5
SIS, STAT1ZRIA & AN [R)RR 2 () FAIC, HL
T RERR S 5 STAT L UTEAZ IR NI FEA K. 42
T, ASHIFFE Al TR N-y Al 2 A% A RN T4
J () Ah B B S 1D, [FIEE, TFN-y-STAT 1] {ig i
Caspase-7 LA fp2 ™ 3IE 1 B, FETFN-y AR
) A A) 25, = HmRNAF 5 R B BTk
WARE, N fRrdt— .

4 [ I A FHTEN-y FIS TAT1 2 X SEA% A
F 540 i, Caspase-7L0 P21 2R ik &
HIL R ARk, T BN BERR R S5 STAT 1 R L 3%
BHMRIWEA %, % 5STATLE Y Fi#
Caspase-THIp27™ )ik, SEHUEAN HLJE T2 ik
(EE e — 2K

HAEMRNAZK, P R IE & A4 0] 5
HAKEAEN, HBlCaspase-74¢ F )5 LTT,
P21 FILIG N BRI, %45 RAROR: STATI
75 T P T 1R R A XS A R AN [,
H R 7 (Caspase-7THIp2 ™) {EmRN A K- Al
B EAKPRIEFEA 3, ] G478 FoAth 137 1
P 3L N S AEmRNA IR UKV 2 (AR, B

IBARMRNAR ZEBKIEBVRIATL. A: IFN—y(1000 U/mL)Zb
P05, 3, 24 W5 &FERmRNAZSARZE(L; B: IFN—y(1000
U/mL)BEASTAT1 ASONMH 5 & FEFRmR NA K25 L;
C: IEN—y(1000 U/mL)EEA STAT1 ASONZNE G &FaFr&E
FRMIAE k.

PHLHIA At — 29T

A5, A FHIFN-yfEH +SGC790141 e,
AN TR AR, %45 5 Beppu er al
gl S —a

G W& N I STAT1RIFN-y 5 514 §i%
e RILEE M, JL T A TEN-yRlER %
(0 1 2 B 3o T S i s S I ARk, (H I
AW R IUTF N-y {5 5 g e 2 s, M i)
IFN-y-JAK2-STAT Ul B e an (1) 500, 45 ¢
T 1/3 (K28R (TGS G52, R, TFN-y7E {2
HESTAT 1AL, IS T CAMK I (Calcium/
Calmaculint Kinase II), 3-kinase(PI3-K)/AKkt,
MAPK(Mitogen Activated Protein Kinase)#/
PKC(Protein Kinase C)&5f5 il i 4> 1%,
XI5 e IR FEAE I JFIFN-y-JAK2-
STAT12 Ll % A] LLWERE. ABFo0 R B, N H
FFAEAETIFN-y-TAK2-STAT 1 if %, A 5 i 40 iy 5%
SGC7901, IFN-y [ {2 HESTAT 14k 4k 14
Caspase-7Hlp2/"'FRik, M 4STAT B AR, P
FEEE FURAIMRN A K [ RIEHA 38, [H I
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